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Overview

Topic: Nonparametric method & Conditional generative modeling

Contribution:

- Reveal the conditional modeling capabilities of Sliced-Wasserstein Flows

- Introduce inductive biases for image tasks into Sliced-Wasserstein Flows

Takeaways:

- The first nonparametric conditional generative model (to our best knowledge)

- Achieve comparable performance with parametric generative models
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Based on projections:

Velocity field: Monte Carlo estimation over unit sphere
Bonnotte 2013; 

Liutkus et al., 2019

one-dimensional CDF estimations
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Conditional SWF

This work: SWF in the joint spaceIdeally: Collection of SWFs

solves solves

data efficiency generalization

Observation: (under certain conditions) the velocities coincide!

…… …



Introducing Inductive Biases

Uniform projections ⇔ Fully-connected layers Locally-connected projections ⇔ Locally-connected layers



Introducing Inductive Biases

Uniform projections ⇔ Fully-connected layers Locally-connected projections ⇔ Locally-connected layers

W = 12H = 12
c

r

S = 3 H = 4 W = 4

𝜃patch ∈ ℝ!×! Locally-connected projection Upsampled projection



Introducing Inductive Biases

Uniform projections ⇔ Fully-connected layers Locally-connected projections ⇔ Locally-connected layers

W = 12H = 12
c

r

S = 3 H = 4 W = 4

𝜃patch ∈ ℝ!×! Locally-connected projection Upsampled projection

𝜃patch ∈ ℝ!×!

c

r

Locally-connected projection Upsampled projection

S = 3 H = 6 W = 6 H = 12 W = 12

time



Introducing Inductive Biases

Uniform projections ⇔ Fully-connected layers Locally-connected projections ⇔ Locally-connected layers

W = 12H = 12
c

r

S = 3 H = 4 W = 4

𝜃patch ∈ ℝ!×! Locally-connected projection Upsampled projection

𝜃patch ∈ ℝ!×!

c

r

Locally-connected projection Upsampled projection

S = 3 H = 6 W = 6 H = 12 W = 12

W = 12H = 12

c

r

S = 3 H = 12 W = 12

time

Pyramidal Schedules ⇔ Pyramidal Representation



Locally-Connected Projections & Pyramidal Schedules

100 200 500 1000 1500 2000 3000 4500 200 500 1000 1500 2000 3000 5000 7500 9000
SWF (Liutkus et al., 2019)

SWF + Locally-Connected Projections 

SWF + Locally-Connected Projections + Pyramidal Schedules



Conditional Generation

Class-conditional samples from CSWF on MNIST, Fashion MNIST and CIFAR-10.



Image Inpainting

Image inpainting results of CSWF on MNIST, Fashion MNIST, CIFAR-10 and CelebA.



For more technical details and results, please visit

Poster:

Exhibit Hall 1 #120 (Poster Session 1, 11:00 AM to 1:30 PM on July 25)

Code:

https://github.com/duchao0726/Conditional-SWF


